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9X'^M, ^^^^ tH^H siH^^i Sl^^^^^x\9]7] ^7] ^3. ^ 

^^1- ^1-^ BJT ^>7l BJT H^^lrf^E^7l- ^ 

£1^3 ^^^1-^ ■%-^7]Si^, ^7] ^^E)^ tf|>iH ^S.^ H7l» 2.1-1 

:£ 3 

w1>iH2-^, 3i\3. ti]-^ 
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% ^^7l^ ^ ^#7HPEAK detector AND BOTTOM DETECTOR OF 

BURST-MODE OPTICAL RECEIVER} 

H 1^ ^21% tH^H 3.^ % ^^7]^ M-E}-^ , 

S. 2^ ^^-S.^]B. ^1]^^ t^l^^E ^ ^Al7lS^ ^S. Ir^iE, 

£ 4^ ^2fl^ tfl^s ^ 4^^7i<Hl>H AV-g-^ ^#7i^ sis Ir^i, 

£ 7^ ^ ^ ^Alo^loll ^S. 3.7] ^^7]2] 

^ 8 ^ s. 9^ Hi^H s.^ % ^^7HiA-i GCA« ^s. 3.7] ^#71^1] <^^^^ 

£ 10 ^ £ 11^ Hl^m a.:^ ^ ^^7]oflA-i Aij: 3.7] ^%7\7\ ^Jiofl tfl 

5fl ^« M-E]-\a S'S, 

£ 12^ ^ ^3 ^#715}- H>^ ^#7]^ l-l-El-ia 
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1020030037557 m■^ '^^l'- 2003/8/11 

£ 13 ^ -£ 14^ €■ ^S. ^ Ai^ofl c}]^ ila. ^#7li4 H>^ ^ 



^1 ^^1^>^ % 7>S^^1-^J-(FTTH: fiber to the home)^ -^^^Vt]] £1^4. zl&| 

(PON: passive optical network)«^l ^^slJL ^t:^-. 
<i4> ^o}-^^^(central office) OLTCoptical line 

termination), ^ ^tifly] (opt ical splitter), 7]-<y >^]-( subscriber s)<Hl tfl-g-s:]-^ t} 

M- ONU(optical network unit) ^^^^t^-. 

<i5> ^}^^ OLKoptical line termination)(10)c>ll^-1 cfn^^ ONU(optical network 
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unit)(30,40.50)^S] -f-Al c-HojE-ll- ^X\o\] cf^>iH^ (downstream)-2.S ^^^} 

jl, cf^o^ ONU<>fl^i sr]-u|-^ OLT(IO)^ tllo]t)l- ^Ai^ nfloil^ z| Oi^7} tivfl^ AlJ^S. 
^ TDMAdime Division Multiple Access) 711^^ <5l-g-t!-i=f. 

i ^ ONU^ OLT^^B]^ 7lsl7> z^-z]- cf5 7l x4)°.oii ^ 

OU^ ^^7]^ ol&l^ s-^^^ i?>^^]-7l ^*y=^ ^ 7M^ >tlsl: 

1^ 5il^«fl o]^t!: tH^iH S.^ ^ ^^7lsl ^^ojcf. i 1^ # 

O]^ 5q:cafl ^^o^ y^^E ^.c ^ ^Al7l(60)fe ^ ^^l" oj] Hl^]^]-^ ^ 

^"a- ^asS #^^l7l^ GCACGain Controllable Amplif ier)(64), GCA(64) 

^ ^V-S- ^^7l^ o]^^ sl^Hfl ::jL^^ o]^ ^]o] 

(66), =L^JL GCk(6A)^ #^^S.^Bl ^ #^ DC -S-H-^^ ^ 

^ DC ^H(68)S. ^^^3£|<H ^cl-. ^Ssf ^-Br ^^1- ^11^^ wl^E 

S.^ ^ ^^7l(60)^ "^^^^S nflo. oj:j-^ ^A^^ ^ 'U^^^S. 

^^^^ ji\foiio] 

o]^]^ ^Sl- ^fliflt!: ttl^H 3.^ ^ ^^71^1 7l]^5m ^^-2. 

S. 3]^-i^:B(feed-forward) ^11 ^tb ^I^B 2.^ ^ ^^^713] ^2:7> 

cf. 01 ^2:^ S.JE. ^ ^^7]^ "An Instantaneous Response 
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CMOS optical receiver IC with wide dynamic range and extremely high sensitivity 
using feed-forward auto-bias adjustment, IEEE J.Sol id state Circuit, VOL. 30, NO. 9, 
pp. 991-997, Sep.l995"l- 
<18> S. 2^ 5il.E.-5L^^JE. ^11^^ 2.= ^ n^^7]3^ l-^£.o]r:f. £ 

2# ^Ssr>^, ^^Sl ti1>iH S.^ % 71(70)^ ^ ^S.^ <=>]<>]] til^l^V 

^y]^9l ^^S. ^^^1?^^^ S£ 4'='1-2-:E.(72), i::l-ol^=(72)^ 

^"a- #^^1^1^ ^^-^ GCACGain Controllable Ampl if ier)(74)* 

^L^^nf. GCA(74)^ ^>^S.ZL ^s* t^^^l^ eflts] ^^^]^^7] ^tfl 

tHriiH 2.:^ ^ ^^7l(70)^ ^^<^1 ^#7l(limiting ampl i f ier )(79)5!i- 

<19> ^>:^ 71-^1 Sln]^ ^^71(79)7]. 50% =-E] A]-ol^(duty cycle)^ 7> 

^1^ 1^7] ^«B^i^ GCA(74)^ 7]^ ^oj-ol ^A3:>7fl ^Cf. 

GCA(74)^ #^ o.^^Ei oi Ai^o^ ^<y-iJ:^ ^<a-^ s^p]^ ^s.7i 

^ 71^ ^<a-^o.s. nV^i^l^^ ^]-^ ^o] ;^lcH^(Automat ic 

Threshold Controller: atC^ ^)<=>M. ATC(80)^ GCA(74)s1 Ai^oflAi o] 

«>^^11- ^o}xJi\o] o]o^ ^^o] ^^V^^ ^^sfl tbcf. zie^^S. 

ATC(80)<^1^ sqa ^^7]a6)^ w>i^ ^#7l(78)7> ^^^^j-cf, ATC(80)^ 3X|a^l ^ 

^i^J- Rl ^ R2^ ^13.^1 wV^^l f^^^l ^'y-CVref = (Vpeak + Vbottom) / 

2) ^, 7l§ ^-a-CVref)* ^>S*>£-^ ^i^J-iJ:* ^J-^cf. 
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1020030037557 ^^>: 2003/8/11 

<20> £ 3^ ^^3] tH>iH S.^ ^ ^^7]<^]^^ ^>-§-^ ^3. ^#7]^ ^S. Ir^iolD^ 

<2i> £ 3^ ^S^V^, ^#71(90)^ 3^3^^ #<^^7l 

(92). nfoj^jB s:>^ NPN H^^]:iEi(94) ^ ^ija^ll- ^^^m -g-^ 

7] (96)1- i^tb'^. ^#^(92)^ -^^ *?l7>£]^ WI^H <^:5:7> 3il3.^1^7l-;^l ^^sr>7fl S\ 
^, NPN B^^l^Ei(94)7> ^o] 313. -§-^7l(96)7> 5i|3^l7>^l 

<22> i^t!:, ^#7l(100)<^l qlSfl^^^ £ 41- ^S^V^ ^#71(1000^ ^3. ^ 

#7l^ ^^^4 ^^>*1-^1 ^a^^ ^B-^-i: #<^^7l ^tl: #^^(102). 1:^-0!^^ 
^ *m PNP H^;^1^EK104) ^ w>^^l€- ^^^f^ w]-^ -§-^71(106)* ^^t!:^. 

o] ^#71(100)^ 5^3 ^#7l(90)i4 c^-ol^jc B^^liiiEl^ ^'^o] 

<23> oisq-^oi ^A^^ ^#71(100)^ ^^^>^, ^^^(102)^ 

^ ^^^B. ^^71- V}^^77}^] *>7j-^>7fl 5]^, B^^l:iEi(104)7l- SlS.S\JL -g- 
^71(106)^ Hl-^^1^7>^1 ^^^CV. 

<24> ol&J^ tH^H 3.^ % ^^7l^ 31)3 ^#71(90) ^ w]-^ ^#71(100)0)1^-1 wl^H 

^^5^ 3Zl3^]al- 3X)3^1 til-^^1^7>;^l ^1-^j-^l-^ 

dliAi^l^ Al;^^ tJl^fiH ^#«^>^cll SZ<H>H ^11-f ^-SLt!: ^±7} 
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1020030037557 #^ ^^f: 2003/8/11 

Si^l'?]-, ^ ^^^^ ^ ^7l nfl^oil fluctuation*^! ^^S^ ^ ^;*ll^<^l 91"^ 

f-^ ^1?!:^ ^-S-tb ^>I17> ^cf. 



71^ ^^£1^ Hl^H ^s:^ ^a^^ ^s^-i- ^^Al7l7l ^«fl >^7l S^H ^#7l^ 
^ -^^sl^H t:f<^l^.E. 3r>^ BJT HSH^l^B^^. -^-71 BJT B^^1>iEi7l- ^5)Tg 3i) 

a^l» ^^^1-^ s)a ^= -§-^7lsq-, >^i-7l Bl^H ^J:^ 37]* s.qE^^s:i- 

<^H1 ^-§-^>^ ^1^ ^^5^17]^ 37] ^#7lS]-, >a-7l 3.7] ^#7] 
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1020030037557 %■^ 2003/8/11 

tiV^^lB] SLB.^^ ^4iAl7l7l ^V7l ^#7]^ ^^^^ 

^ 3711- SL^B\^t}c^ o]6\] ^-%-^}^ ^o^^ ^>^SAl7l^ Al;^ ^#715^-. ^ 

7] -i-^ ^^£1<=H ^7l A]:^ 5L7l ^#7]^ ^^o^l 

^^^<H1 ^<H. 7l^ ^A^ofl cfl^ ^^1^<?1 ^^ol ^ 

<30> £ 5^ ^ ^^'^] tH^BS.^ ^ ^^7l^ ^#7)2] ^A^IEl- i4El-'di 

<3i> £ 5» ^ ^^Sl VH^HS-S. % ^^7]S] ^#71(200)^ ^3.^^ 

-2.^^^ #<^^7l #^^1:(210), 401^^ c^^^ ^1-^ B^^l^Bl(220), ^3.^ 

^ ^3 ir^ -6-^71(0?) (230). ^S.^ 3711- S.l-lBl^*>o^ olofl ^V-g-^]-^ 

«H ^"a-^ ^^SAi7l^ a.7] ^#71(240), Aij: 371 ^^7l(240)^ tcfel- ^ 

•^-fl^ tti^H ■ti:5:7> <ei7i-5iJL T3>o]i,i^ 'a^^*^!^ ^3 ^i\B.^Jis\o] '^^^t]■, 

'=>] ^^^(210)^ ^].^ B^^1^bK220)^ tiflol:ioii <a^s]cH 

9X^. ^#^(210)^ l-e1:i 5E^. ^J: 371 ^#71(240)3] <a^^1-oil «?l^Sl 
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1^ ^S. 3.7] ^#71(240)^ 'y^^'^lS. vH^B 9l7}^^. ^S. 3.7] ^#7] 

(240)^ ^^€(250)'?1 MOS FETS] 7]]o]^ ^^><^1 '^^^'^ 9X^. MOS FET(250) 

$] ^7]-^ ^-a--^ VCC«^1 ^T]-^ H^^l^B] (220)31 ^^E^ 

oil '^^^o] 9X^. 

<32> o]^!- 3X)a ^#7] (200)^ ^^tbcf. ^^^(210)^ ^3 ^#7](200)<^l^i 

^l^i=1-. ^, ^^^(210)^ sqa^ll- J$.H^* f^^^Sl 

^^Alflrf. ojeitb #^^(210)# ^«fl ^J:7]-'y=Sl f^7V€r]- 

711 cfol^c^ -^2]-5>^ H^^l^El (220)71- H^^r>ol ^3 tr^ -§-%=7] (Cp) (230)71- 

^^€^1-. <^l«fl, a7i ^#7i(240)fe- 3sia ^#7i(200)oil ^7>£i^ ^j:^ a7ii- 

^#5>JI, >0^oi 37]<:,|i 4el- ^^-^(250)^ ^1<H*H ^i=f. 3 

7] ^#71(240)^ H7171- 21-* ^^€(250)^ ^^^^ °fl^ ^711 ^}<^ ^ 

3 ^E. -§-^7l(Cp)(230)7> ^ ^^^^ a:7l7> # :^-f<^l 

^ ^#^(250)^ ^^^^ "ll-f 3711 ^3 -g-^7l(Cp) (230)21 

^c^^o^S.^ Bl^H ^J:^ ^•Il7l7> ac-lel-iE Al^ol ufl-f y^lTll ^cf. 

<33> BlH ^#7l(200)<^l 9l7}^^ ^^7} yJ-^l^-^S ^^^Ml Cl-<5l^^ 

5. -^^§1-^ B^:^1^EK220)^ ^mslJl, 3lH -§-^7l (Cp)(230)^ #^*>J1 

^cJ-^^Ml ^cf. s\3 ^#71(200)^ ol^ ^slS Ai^^l ^3^] -e-^]*>7ll 

<34> o]Sl- ^ol, ^ ^Vtgo. ^j. ^#7l(240)«flA-l A]:^ol 37lo11 

€(250)21 ;HH^-2.s^. iH^H ^:£2l A-fl7l7> Hclel-s siIh -g-%=7l 
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1020030037557 #^ 'U^}: 2003/8/11 

(Cp)(230)S^ A]^^ #c^^o,^^ Al^o] nfl^ ^o> ^iTfl tbcf. ^, ^S. 3. 

y] ^#7l(240)fe 'i^^ ^o.^ ^^€(250)^ ^^^^ ^71] *H *-E. -g- 

^7l(230)7> ^^ElJl, ^S7> 3^ ^#^(250)^1 ^^^^ 37fl *>o^ 2) 

a -§-^7l(230)7> Irsl 5i|a *^ -g-%=7l(230)^ >*^1^T^7> 

•^^^J^V^. ''i^^^ ^]^^^] ^S.^ M]7]7} ^^1^ Ziofl nl-e^- Al:<J:ol 

<36> S. 61- ^2:^]-^, ^ Wl^BS.-^ ^ n^^7l^ H]-^ ^#71(300)^ W]-^ ^jt^ 

#«^^7l #^^(310), 1:1-01^^(320). w>^^^ ■%- 

^7l(Cp)(330), 3711- sq^l^eH <^H1 ^a-i-^V^ ^1<H ^>«^l7l^ ^ 

J: a.7l ^#71(340), ^J: 3.7] ^#7] (340)^ #^<^1 tcf-e}- ^^^1?^^^ 

^^^(350)-2-S SZcf. ^^^3:(310)21 ^y^^ofl^ tH^:^ ^5171- 917} 

B\jL nHu|>i o^^^ofl^ H].^ ^^o] 3^]B.^^o] <a^^r|-. oi ^^^(210)^1 

^ cfol^-B(320)2l pfojuirii ci-;^H ^^s)<H Sicf. ^s.c]-(3io)oi ^e^>. IE. 
tb, 3.7] ^#71(340)^ o] A]^ a.7] ^#71(340)^ '^^^^<=»11 

£. til^^B ^S7> oi7]-^cf. 3.7] ^#71(340)^1 ^^-^(350)^ MOS FET 

^ TilolB ^^i-ofl ol^£]o1 o;ti:f. MOS FET(350)sl ^>^>^ ^oj-^ VCC<Hl ^^^iJl. 

^51]^ ^e-T}^ c1-ol^^(320)^ ^;^H1 ^^^^ ^cf. tiV^ #^ -§-^71 

(Cp)(330)^ MOS FET(350)S1 B.^]9l ^^^Hl ^^f. 
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<37> ol^>, w]-^ ^#71(300)^ cflsl-o^ -i^tl-i^i-. wf^ ^#71(300)^ 31)3.^1 ^ 

#71(200)55]-^ cfol^c(320)o^ ^>.^ol tiVcfl^ slo^ $X^^, w]-^ *^ -§-^71(330)7]- 
^^l7> o>ia VccS. ^fe 4^4. ^#71(300)^ ^^71- «j-^o. 

5. ^rii*>7fl 5]^ nVo] ^^(320)71- ^«j-^ol 5]ol 4^ -g-%=7l(Cp)(330)» ^^}<^ 

^^o] ^^cHul-T^, ^:&7l- Ij-^^S. ^7Hl-7ll 5]^^ ^^(320)71- 5\o] 

-§-^71(330)^ #^^>J1 ^^1- «o^^*>7fl ^cf. nfl, AlJ: 3_7] 

7l(340)<^l>«>i a.7l7> ^-f<^l^ «c^-^ ^^1- 5X13. -8- 

^7l(Cp)(330)7> 4 ^i-<^|-^o^, 3.7l7> # «o^^ 

^0> BBl-S Al^V^ ^A^^Cf. 

<38> £ 7^ ^ ^^Sl <a nj-^- 3.7] ^#7l^ M-Bl-^nf. 

<39> :e 7«^1 wVsq- :y-o], ^ ^T^ofl n^-^ Ai^ 37] ^#7]^ till^l^iofl GCA^-^-E^ 

oi^oi ol7>£l^ BJT H^^li^iBl Qi^ BJT H^^l^E^ Ql^ €-^Elfe 

Vcc5il- '^^^ZL, at!- Ri ^-I^J-^ "a^^ 91^^^, tH^H^Ie^ C1<H1 

tS^^I^I Cl^ '^^^^Hl MOS FET :di>i7> z^-z^- <?^^5)jl 

R37} tglS ^^^^ Cl^ "^^^^l ^^1^<H MOS FET^ TflolEofl^ t^^iH S. 

<40> ZLS^JL BJT H^^l^&l Ql^ ?l5^AlEl MOS FET M2^ Tflo] 

H7> ^^3£]ji, MOS FET M2^ :^ell^^ ^-^^ Rl^ Ef^ofl 9^^^o] oj^o^t^^ o] jjOS FET 
M2^ ^]^^ R13] Ef^o^ ^^^o] H7l ^#71^1 #^^0] ^rf. t!-^, 

MOS FET M2S1 ^sflo] ^ a^^i'Hl^ z]-z^- MOS FET M3^ ^ :5i^7l- 9^^^ 

^ <^ls1t!r T^^^^ MOS FET M2sq- MOS FET M3^ ^'S^H^l ^^1^ ^<5l . 
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^^7l* ^^^tbi^. ZL^Jl, MOS FET Ml^ MOS FET M22] ±^2] ^^^oj] 

R2^ <^^ol o^^slJL, R2^ Ef^^ ^c}. MOS FET M3^ 7flolH<^l^ 7]^ ^<a- 

<^l^tfl 3V7> R4S -f-*!! ^7>£lJi, atb R5# -S-tfl MOS FET M4^ :£ell^l<5l <a 
MOS FET M4^ ^Efl-^l^ TljolH^ "S^slt^, 4ii±:^ ^^l^cf. 

B\ Ql^ «11<>l>i«Hlfe GCAS^B-loi 9l7}^t\-, ZL^JL, MOS FET ms] 7]]<^]^^ 

7]^ ^"a- 3V011 <?!^^<H ^^tfl, o]^^ ^:£o^ H].^ eilifo)] 71^ Ai:^^ ^o>^ 
71 ^tb BJT H^^l^Ei QH GCAS.-^E^ ^s.7\ <^l7>£lia, 

BJT H^^l^E^ Q1<^1 C1<^1 o] nfl^ ;5i<y-^ 3V71- 

ne^^-S. ^V-i- ^^7l^ -^e^oll rcj-e^- mOS FET M371- iE^o] 5]u^ , mOS FET M2^ 
^7] nfl^<^l MOS FETM2^ ^oj-o]] 7}??}^ ^9^o] 

1=1-. #^ <^1^H1 ^^^f^ £ 10^11 w>5!f 

neloi, usq- «>tfls BJT H^^l:iE^ Qlofl GCAS.-f-E^ ^ ^:&7> <?l7>£|i3, o] 

BJT H^^l^B] Qloil ^^.^ TSsflAlE^ Cl^l ^^^Cf. nfl^l f^:^ ^ 
^2^-9.5. 3V <^l^ol ziofl it|-El- MOS FET M27> iE-^o] sjo] ^b3}e1o11 ^^-7} ^E.7\\ 

£ 8 ^ :£ 9^ ^ ^^7lollAi GCA» 37l ^#7H1 o^^^ 

^ ^:^» i^^lcf. £ 8 ^ IE gofl i3>sl- :y:o], Aij: 37] ^^7]oii^ 

40mV^ slH^l* ^s.7\ ^ IV^ ^J:7l- <y^^ ^ 
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<44> £ 10 ^ :£ 11^ Hl^B 2.:^ ^^7l<^lA^ 3.7] ^^7]7\ ^ ^S.^] tfl 

n M-B]-^ JS^^lcf, :£ 10 ^ £ 11<^1 iEA]^ ^o], A]:^ 3.7] ^ 

%7]^ 37] ^#71(240)^ ^S7> ^^^(250)51 ^Tl] 

^:£7} ^^€(250)^ ^^^^ a.711 tl-cl-. 

<45> i 12^ ^ ^VT^cHl l4€: ^%:7\9\- ^#7]^ M-Efi^ ^^<>\JL, S. 

13 ^ :£ 14^ €■ ^ ^^<^1 cfl*]: ^H. ^^7]s^ w]-^ ^#7]^ # 

^■ir M-^'a i£^«^li=1-. S. 12 vfl^] £ 14» ^2:^1-^, ^S.^] cfl^fl S^H. ^ 

#7lsl- ^#7l7> <y: ^ ^cf. ol :^o_^ ^ 

^3. ^#7lfif a}^ ^#711- tH>iE ^ ^^7]<>\] 3|5L^1^ v}^ 

^^^>7)1 ^ 9X7\] 

<46> ^ ^x^^ Ji\3 ^^7] 5)5.^ S\3 im ^ ti]-^ ell^^ ^^l*>fe *^ -g-^ 

7l(Cp)<^l ^^%=<^1 a7l<:>il iH-e)- ;^>-^o.^ s^sls.^ ^^s.'^l afl-f 
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11 

^^^^ Wl^S ^S:^ ^H^^ ^4lAl7l7l >^7l Sl3 ^#7l5] 
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